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Abstract—The regional tourism economic environment is 

a complex system, which can provide a theoretical basis for 

the local government to study the coordinated development 

of regional tourism. Taking Hunan Province as an example, 

this paper selects the relevant statistical data from 2013 to 

2000 to construct the Hunan tourism economic environment 

index system, thus to establish a comprehensive evaluation 

model and the coupled coordination model, and to analyze 

the relationship between tourism, economy and 

environment. Through empirical analysis, we find that the 

comprehensive score of the research is continuing to rise 

after 2003, and the coupling coordination degree reached 

0.612 in 2007 and maintained a trend of increasing year by 

year. In 2013, it reached the level of quality coordination. 
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I.  INTRODUCTION 

Since the reform and opening up, the domestic tourism 

industry has got great development, and has become an 

important factor to promote the social and economic 

development. On the other hand, with the development of 

the times, people's living standards continue to improve, but 

the economic and tourism development will bring pollution 

to the environment. Therefore, how to coordinate the 

development of tourism, economy and environment has 

been a hot topic in the development of the region, and it is 

also a long-term problem faced by the scholars. 

After 3 years of development, according to tourism, 

economy and environment can be divided into the 

following three categories, the first category is the study of 

economic and environmental coordination development: 

such as Wang Hui, Guo Lingling and Song Li [1] (2010) in 

Tibet Province, 2010 cities as an example, the economic 

and environmental coordination index system, Liaoning 

Province, 14 cities, for example, to calculate and analyze 

the economic and environmental coordination. The 

evaluation index and the normalized vegetation index, etc., 

have been distinguished in the coordinated development of 

economy and environment. 

The second category is to study the coordination 

development between tourism and environment :Pang Wen, 

Ma Yaofeng and Yang Min [3] (2011) study of different 

types of urban tourism and environment coordination 

development level, Shanghai and Xi'an as an example to 

compare, the results found that the coordinated 

development of urban tourism and the environment 

generally exist mutual promotion and mutual restraint, Guo 

Xiaodong and Li Yingfei [4] (2014) using coordinated 

development model and dynamic evolution process, the 

level of coordination and development of Beijing City, 

Beijing city tourism development level and its dynamic 

evolution process. Coupling phase. 

The third category is the research on the coordinated 

development of tourism and economy: Yu Jie [6] (2014) 

through the construction of tourism and economic 

coordination coupling coordinated development of 14 cities 

in Shandong Province, the research model, the results 

showed that Qingdao, Yantai, Ji'nan and other 8 cities to 

realize the coordinated development of tourism industry 

and regional economy, Tai'an, Rizhao City, 4 in a narrow 

coordination or imbalance, Dezhou, Liaocheng and other 5 
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cities have different degrees of imbalance; Zhan Xin Hui [7] 

(2013) in Henan Province as an example, through the 

coupling coordination model of inbound tourism and 

regional economic system, analysis of coupling relationship 

between tourism and economic system in Henan Province, 

the Henan provincial tourism with the economic system 

coordination degree to enhance the stability, economic 

effects of tourism development lags behind the tourism 

effect on economic development. 
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Comprehensive literature, mostly based on the 2 systems of 

tourism, economy and environment in the 3 systems to 

coordinate the development of research, and analysis of the 

3 systems to coordinate the development of the literature is 

less. Because of the different regional development level, 

the tourism, economy and environment are mutually 

promote and restrict each other. For any one of the three, it 

is bound to have a bias and error [8]. In the existing research 

results, the selection of the region is not typical, and the 

selection of indicators has a certain random [9]; however, it 

is only based on the coordination of tourism economy and 

economic environment two two. Therefore, this paper takes 

Hunan Province as an example, combined with the existing 

research results to select a representative index to build 

Hunan province tourism economic environment coupled 

model. 

 

II.  HUNAN TOURISM ECONOMIC 

ENVIRONMENT COUPLED MODEL 

2.1 Data sources and index system establishment 

Tourism economy environment is a complex system, which 

is a complex system. This paper is based on the 

combination of total and average index, proportion, data 

reliability and availability, etc., and the relevant data were 

collected and sorted in 2013 to 2000 in Hunan province. 

2.2 The establishment of the model of the coupling 

coordinated development 

2.2.1Non dimensional treatment of data 

Since the measurement units of the various indicators are 

different, the index is not comparable, so the data are non - 

dimensional treatment before the establishment of the 

coupling coordination model. In this paper, a multiple 

transformation method is adopted, which is composed of 

the initial data matrix.  
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Get the standardized data matrix min/ij jx x x′ = . Among 

them, the value of the evaluation index of the first j of the I 

sample is indicated, 0<i<m，0<j<n。 

2.2.2Index weight of each subsystem 

In this paper, using the entropy weight method to calculate 

the index weight of each subsystem. Entropy weighting 

method, the optimal weight is calculated according to the 

actual data of each sample, in a certain extent, to avoid the 



International Journal of Advanced Engineering Research and Science (IJAERS)          [Vol-2, Issue-11 , Nov- 2015] 
ISSN: 2349-6495 

www.ijaers.com                                                                               Page | 28  
  
 

deviation caused by human factors, to reflect the index 

information entropy of information utility. The basic 

calculation steps are as follows: 

（ 1） Data standardization processing, by 2.2.1 

Available ijx′  Is the standard data matrix； 

 （2）The weight matrix of the data is calculated by 

1

/ (0 1)
m

ij ij ij ij
i

y x x y
=

′ ′= < <∑ , which indicates that the 

proportion of the i ijy  value of the first I sample is 

expressed in terms of the j index; 

 （3）To calculate the index information entropy, can 

be calculated by 
1

ln
m

j ij ij
i

e K y y
=

= − ∑ , which 

je represents the j indicators of information entropy, K is 

constant ,K=1/ln(m)； 

 （4）The utility value of the information is calculated 

by 1j jd e= − , which jd  represents the information 

utility value of the j index, which is used to reflect the 

weight; 

 （5）The weight of the evaluation index is calculated 

by 
1

/
m

j j j
i

w d d
=

= ∑ , which jw  represents the weight of 

the index of J. 

2.2.3Comprehensive evaluation function of the coupled 

system 

The study on the coordinated development of tourism 

economy environment in Guangdong Province, which is 

used by Zhong Xia and other [9], indicates that the 

comprehensive evaluation function of the tourism, the 

economy and the environment is as follows (2) (3) (1): 
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The characteristic values of the non dimensional (by 2.2.1) 

i i ix y z′ ′ ′、 、  represent of the tourism, the economy and the 

environment , i i ia b c、 、 are respectively represented by 

the index weight of the tourism, economy and environment 

(by 2.2.2). 

Therefore, the comprehensive evaluation function of the 

coupled system 1 2 3T U U Uα β γ= + + , α β γ、 、  

are the undetermined coefficient of each corresponding 

evaluation function. 

2.2.4 Tourism economic environment coupling co 

scheduling 

Coupling degree is a measure of the interaction between 

two or more than two systems or the interaction between 

the elements, the capacity of the coupling coefficient model 

derived from the physics, this paper studies the relationship 

between the 3 systems of tourism, economy and 

environment, then the coupling coefficient model: 

1

3

3

1 2 3
{ }

1 2 3
[ ]

3

U U U
C

U U U
× ×= + +  

The C indicates that the coupling coefficient of the tourism 

economy environment, 0 1C≤ ≤ ,and the larger the C is, 

the more the system has a better interaction. 

In order to better reflect the level of coordinated 

development between systems, in addition to the computing 

system coupling givers need according to a coupled system 

of comprehensive evaluation function (2.2.3), the formula 

for calculating the coupling coordination scheduling are as 

follows:  
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D C T= ×  

Where D indicates that the coupling is scheduled, the 

numerical value can be divided into the following levels 

(see Table 1). 

Table 1 evaluation criteria of coupling coordination 
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Source: Liao Zhongbin. Quantitative evaluation and 

classification system of the coordinated development of 

environment and economy [J].Tropical geography, 1999, (2): 

171~177 

 

III.  AN EMPIRICAL ANALYSIS OF THE HUNAN 

TOURISM ECONOMIC ENVIRONMENT 

COUPLING DEVELOPMENT 

First of all, according to the above research methods to 

solve the model, the relevant data collected and sorted by 

2.1, m=14, n=12. After getting the standard data matrix, 

calculate the weight of each sub system, the results are 

shown in Table 2. 

 

 

 

 

Table 2 the weight of the index coefficient of Hunan 

tourism economy environment 

Sub 

system 

First level 

indicator 
Second level indicator weight 

Touris

m 

system 

income 
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income 
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structure 
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of 

0.6007 

Second,through
1

3
α β γ= = =  we obtain the 

comprehensive evaluation function (U1, U2.U3,  T), 

coupling coefficient (C) and (D), and the results are shown 

in Figure 2 and Figure 3 
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. 

Fig. 2. 2000. The integrated evaluation function of the 

tourism economy environment system in the year to 2013 

 

Fig. 3. 2000 years from 2013 to the tourism economy – 

environment coupling coefficient and coupling coordination 

degree line chart 

From Figure 2 it can be seen that the comprehensive score 

of the tourism economic environment system in 2000 to 

2013 has increased year by year. The comprehensive score 

of the coupled system in 2013 reached 0.972. The 

comprehensive score of the tourism and economic system 

maintained a similar trend. The comprehensive score of the 

environmental system decreased from 0.525 to 0.099, and 

its comprehensive score decreased sharply. Overall, the 

overall score of the environmental system in the tourism 

and economic system, but in 2013 the overall score of the 

environmental system is slightly lower and the overall score 

of the economic system, which shows that with the 

development of the times and the improvement of the 

relevant policies, tourism and economic impact on the 

environment is still not negligible. 

As can be seen from Figure 3, although early on and after 

2003, the tourism economy environment coupling 

coefficient reached a high level, but its coordinated 

development still maintain a steady upward trend, from the 

process of serious imbalance gradually turned to high 

quality coordinated time is needed, and this difference is 

due to the development of various regions of Hunan caused 

by the different it was also quoted, coupling coordination 

degree evaluation of the failure reasons to avoid 

coordination; the coupling degree is 0.612 in 2007, the 

coordinated development of Hunan tourism, economy and 

environment began to enter into the running stage, reach a 

benign development period, which may be related to the 

ninth Hunan provincial Party Congress (2007) tourism 

defined as the pillar industry, in 2013 the coupling degree 

of 0.986, to achieve the high quality coordination level, 

indicating that the government policies in place, should 

continue to maintain. 

 

IV.  CONCLUSIONS AND RECOMMENDATIONS 

This paper is to expand the theoretical research on the 

coordinated development of the regional tourism, economy 

and environment, and the dynamic comparison of regional 

horizontal and vertical is not deep. Based on the existing 

data, the coupled coordination model is applied to the study 

of regional tourism economy environment system, and the 

relationship between the three can be obtained. Through the 

empirical analysis, the comprehensive score of Hunan 

province is increasing year by year, and the coordinated 

development of the line chart is similar to that in 2013. 

Hunan province related industry development so far, its 

tourism, economic and environmental coordination to 

achieve quality level and related government departments 

of policy guidance, the proposed Hunan province should 

continue to maintain economic growth and the development 

of tourism industry, but can not be the cost of 

environmental protection, strengthen environmental 

protection consciousness, appropriate adjustment of the 
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structure of the relevant industry, and then promote the 

development of Hunan. 
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